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(57) ABSTRACT 

A system for monitoring the activity of an object at a remote 
location, includes a consumer electronic appliance having a 
?rst input for receiving data indicative of a program and a 
second input for receiving data indicative of the activity of 
the object. An activity sensor placed at the remote location 
senses the activity of the object and transmits data indicative 
of the activity to the second input of the consumer electronic 
appliance. The consumer electronic appliance may include 
an activity detector that measures the activity of the object 
in the object data. The activity detector may automatically 
cause the consumer electronic appliance to present the 

activity of the object if the measured activity meets a 
predetermined activity threshold. The consumer electronic 
appliance may also enable the user to momentarily observe 
the activity of the object or continuously monitor the activity 
of the object. 
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REMOTE MONITORING VIA A CONSUMER 
ELECTRONIC APPLIANCE 

RELATED APPLICATIONS 

[0001] Commonly-assigned copending US. patent appli 
cation, No. 09/289,845, entitled, “CONSUMER ELEC 
TRONIC DEVICES WITH ADAPTABLE UPGRADE 
CAPABILITY” ?led Apr. 12, 1999. 

FIELD OF THE INVENTION 

[0002] This invention relates to systems for monitoring 
remotely located objects. More speci?cally, this invention 
relates to systems for monitoring remotely located objects 
using a consumer electronic appliance such as television 
receiver or a stereophonic sound reproduction system. 

BACKGROUND OF THE INVENTION 

[0003] There are many systems that enable monitoring of 
remotely located objects, such as infants and young children. 
Some of these systems operate only as monitors While others 
of these systems enable communication betWeen tWo points 
and permit a young child to call for assistance if in trouble. 

[0004] These eXisting systems typically do not ?t Well 
Within household usage paradigms. Speci?cally, most of 
these systems require special equipment and require careful 
attention and monitoring by users. Some systems do not 
have enough range to be used in larger homes. 

[0005] Accordingly, a system for monitoring remotely 
located objects is needed Which overcomes the de?ciencies 
of prior art systems. 

SUMMARY OF THE INVENTION 

[0006] Asystem for monitoring the activity of an object at 
a remote location, includes a consumer electronic appliance 
having a ?rst input for receiving data indicative of a program 
and a second input for receiving data indicative of the 
activity of the object. An activity sensor placed at the remote 
location senses the activity of the object and transmits data 
indicative of the activity to the second input of the consumer 
electronic appliance. 

[0007] According to one aspect of the invention, the 
consumer electronic appliance may be operative to enable a 
user to continuously monitor the activity of the object. 

[0008] According to another aspect of the invention, the 
consumer electronic appliance may be operative to enable 
the user to momentarily observe the activity of the object. 

[0009] According to still another aspect of the invention, 
the consumer electronic appliance may include an activity 
detector that measures the activity of the object in the object 
data. The activity detector may be operative to automatically 
cause the consumer electronic appliance to present the 
activity of the object, if the measured activity meets a 
predetermined activity threshold. 

[0010] According to a further aspect of the invention, the 
consumer electronic appliance may include a video display 
device such as a television receiver and the activity sensor 
may include a video camera. 

[0011] According to an additional aspect of the invention, 
the consumer electronic appliance may include an audio 

Jun. 13, 2002 

reproduction device such as a stereophonic sound system 
and the activity sensor may include an audio pickup device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The advantages, nature, and various additional 
features of the invention Will appear more fully upon con 
sideration of the illustrative embodiments noW to be 
described in detail in connection With accompanying draW 
ings Wherein: 

[0013] FIG. 1 is a schematic vieW of the system of the 
present invention according to an embodiment of the inven 
tion; 
[0014] FIG. 2 is a block diagram of a digital television 
receiver that can be utiliZed as the video display device in 
the preferred embodiment of the invention; 

[0015] FIG. 3 is a ?oWchart describing the operational 
process of the activity monitor and the controller in the 
preferred picture-in-picture (PIP) display mode; and 
[0016] FIG. 4 is a schematic vieW of the system of the 
present invention according to a second embodiment of the 
invention. 

[0017] It should be understood that the draWings are for 
purposes of illustrating the concepts of the invention and are 
not to scale. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] The monitoring system of the present invention is 
useful for monitoring the activity of an object or objects at 
a remote location. The system is particularly useful for 
monitoring an infant or young child’s activity or sleeping in 
another room. The system typically utiliZes a consumer 
electronic appliance such as a digital television receiver to 
monitor the object(s) of interest. In the case of the television 
receiver, a PIP can be brought up on the command of the 
user for continuous monitoring of the object. The television 
receiver can include an activity monitor that utiliZes con 
ventional motion detection techniques to detect the object’s 
activity and automatically bring up a PIP With the video of 
the object(s) When the same is active or at periodic requested 
intervals. 

[0019] Referring noW to the draWings Wherein like refer 
ence numerals identify similar or like elements throughout 
the several vieWs and initially to FIG. 1, a system 10 is 
shoWn in accordance With an embodiment of the present 
invention. The system 10 includes a consumer electronic 
appliance 12 for placement in a monitoring area and an 
activity sensor 14 for placement in an area remote from the 
monitoring area. The activity sensor 14 can communicate 
With the consumer electronic appliance using Wire, Wireless 
or netWork methods. Hence, the consumer electronic appli 
ance 12 can receive data indicative of object activity from 
the activity sensor 14 positioned at the remotely located 
monitoring area. 

[0020] In a preferred embodiment, the consumer elec 
tronic appliance 12 is a video display device that is capable 
of receiving a digital video signal, or converting an analog 
video signal to a digital video signal. The video display 
device should also include means, such as a CPU and a 
memory, for processing digital video signals. A typical video 
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display device may include a digital television receiver and 
more preferably a digital television receiver having a recon 
?gurable architecture Which permits software doWnloading 
via a site provided on a computer netWork such as the 
internet, a telephone network, or a disc. Recon?gurable 
architectures alloW neW features Which may not have even 
existed at the design time to be added to the device. Such 
devices are described in copending US. patent application 
Ser. No. 09/289,845 entitled CONSUMER ELECTRONIC 
DEVICES WITH ADAPTABLE UPGRADE CAPABILITY 
?led on Apr. 12, 1999, by Trovato et al. The video display 
device can also include a desktop, laptop, or palmtop 
computer; or other devices capable of displaying video. 

[0021] The activity sensor 14 in the preferred embodiment 
is a digital or analog video camera, depending upon the 
video display device being used. The sensor 14 can also 
include any other device capable of transmitting a video 
image of the object from a remotely located area. 

[0022] FIG. 2 is a block diagram shoWing the primary 
components Which enable a consumer electronic appliance 
such as a digital television receiver 20 to be utiliZed as a 
monitor according to the present invention. The primary 
components can include ?rst and second RF demodulators 
22, 24 for separating encoded digital video and audio data 
respectively received from a digital television transmitter or 
video cassette recorder (antenna input) and the video camera 
activity sensor. First and second video decoders 28, 30 are 
provided for decoding the encoded digital video data out 
putted respectively from the ?rst and second RF modulators 
22, 24. A motion based activity detector 32 inputs the 
decoded video data outputted from the second video decoder 
30 and measures the activity of the object. The second RF 
modulator 24, the second decoder 30 and the motion detec 
tor 32 de?ne a motion-based activity monitor 33. A frame 
buffer/picture-in-picture display controller 34 stores the 
decoded video data inputted from the ?rst video decoder 28 
and the second video decoder 30. The controller 34 may also 
receive a signal from the motion detector 32 Which indicates 
that motion has been detected in the decoded video data 
outputted from the second video decoder 30. The controller 
34 uses this signal to determine When the PIP should be 
activated. The controller 34 also enables a user to select 
among a plurality of different activity monitoring modes as 
described further on and to select a method for displaying 
the object’s activity on the television receiver’s display 
screen 36 in full siZe or preferably as a picture (PIP). The 
controller 34 generates the PIP object display image by 
combining the program originated video data and camera 
originated video data (inputted from the second video 
decoder 30) into a combined data stream. The program 
originated video data typically forms the full-siZe portion of 
the display image and the camera originated video data 
typically forms the reduced siZed portion of the display 
image. If the motion detector 32 detects a predetermined 
time threshold of object activity, i.e., motion, the motion 
detector 32 Will cause the controller 34, if in the appropriate 
mode, to output a data stream indicative of the activity of the 
object to generate a full-siZe picture or combine the program 
originated video data and camera originated video data to 
generate a PIP. 

[0023] Still referring to FIG. 2, a video digital-to-analog 
converter 38 converts the digital program originated video 
data, camera originated video data or PIP program/object 
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composite video data outputted from the controller 34 into 
a video analog signal Which is used by the television receiver 
20 to display the desired images on its display screen 36. A 
central processing unit 39 (CPU) is provided for controlling 
and coordinating all other components of the television 
receiver 20 and to provide a user interface. The operation of 
the CPU 39 as a user interface enables a user to activate and 

deactivate the PIP, for remote monitoring in one of a number 
of modes as Will be explained further on, and to perform 
other functions. 

[0024] The television receiver 20 can be operated by a 
user via the CPU 39 in four different modes. In mode one, 
the controller 34 outputs only the program originated video 
data so that the program can be shoWn in full siZe on the 
display screen 36 of the television receiver 20. In this mode, 
the activity monitor 33 can be activated or de-activated. 

[0025] When operated in mode tWo, the second activity 
monitor 33 is activated and the controller 34 continuously 
outputs the camera originated video data so that object’s 
activity can be continuously shoWn on the television receiv 
er’s display screen 36 in full siZe or preferably as a PIP. 

[0026] When operated in mode three, the activity monitor 
33 is activated and the controller 34 outputs the camera 
originated video data only upon the request of the user to 
provide an update on the status of the object’s activity. The 
user can select to display the update on the television 
receiver’s display screen 36 in full siZe or preferably as a 
PIP. 

[0027] When operated in mode four, the activity monitor 
33 is activated and the controller 34 outputs the camera 
originated video data only if the motion detector 32 mea 
sures a certain threshold of object activity or inactivity. The 
user can select to display the alert on the television receiv 
er’s display screen 36 in full siZe or preferably as a PIP. The 
threshold of object activity or inactivity can be selectively 
adjusted by the user. 

[0028] FIG. 3 is a ?oWchart describing the operational 
process of the activity monitor 33 and the controller 34 in the 
preferred PIP display mode. In step 40, the television 
receiver is tuned by a user to a desired video program Which 
is displayed in full siZe on the display screen of the televi 
sion receiver. In step 42 it is determined Whether the activity 
monitor 33 has been activated by the user. If it has, then in 
step 44 it is determined Whether the user has selected to 
manually monitor the object’s activity (manual monitoring 
can be either continuous as in mode tWo or by command as 
in mode three). If manual monitoring has been selected, in 
step 46 the activity of the object is displayed by the 
television receiver as a PIP and step 48 is performed. In step 
48 it is determined Whether the user has turned off the PIP 
display of the object’s activity. If it has, then in step 50 the 
PIP display of the object’s activity is removed from the 
television receiver’s display screen and step 52 is performed 
to determine Whether the activity monitor 33 has been 
deactivated by the user. If is has, the process returns to step 
42. If in step 48, the user has not turned off the PIP display 
of the object’s activity, then step 54 is performed to deter 
mine Whether there has been a time-out of the PIP display. 
The time-out relates to mode three manual monitoring Where 
the user activates the PIP to “peek” at the object momen 
tarily. If after the PIP has been activated it Will automatically 
turn off after a certain predetermine time period or timeout. 
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If there has been a time-out of the PIP display, then the PIP 
display of the object’s activity is removed from the televi 
sion receiver’s display screen in step 50 and the process 
moves on from there as described earlier. If not, then the 

process continues on again from step 48 as described earlier. 

[0029] Returning again to step 44, if the user has not 
selected to manually monitor the object’s activity, then step 
56 is performed. In step 56 it is determined Whether the 
object is moving. If it is not, then step 62 is performed to 
determine Whether the activity monitor 33 has been deacti 
vated by the user. If it has, the process returns to step 44. If 
it has not then the process returns to step 42. If it is 
determined that the object is moving in step 56, a timer is set 
to a predetermined re-sampling time period and then in step 
58, it determined Whether the predetermined re-sampling 
time period is over. If the re-sampling time period is over, 
then step 60 is performed to determine Whether the object is 
moving as in step 56. If it has, then the activity of the object 
is displayed by the television receiver as a PIP in step 46 and 
the process continues on from there as described above. If 
motion Was not detected in step 60, then step 62 is performed 
as described earlier. If in step 58 it is determined that the 
re-sampling period is not over, then step 58 is repeated and 
the process continues on from there as described above. 

[0030] FIG. 4 is a system 60 according to a second 
embodiment of the present invention. The consumer elec 
tronic appliance in this system 60 is an audio reproduction 
device 62 such as a stereophonic sound system and prefer 
ably a stereophonic sound system With a recon?gurable 
architecture as described earlier. The activity monitoring 
sensor is an audio pickup device 64, preferably a micro 
phone. 

[0031] The stereophonic sound system includes an audio 
based activity detector (not shoWn) that detects object activ 
ity via the sound generated by the object. The activity 
detector utiliZes conventional audio detection techniques 
based on a sound volume and duration threshold. The 
audio-based activity detector Works in conjunction With a 
controller (not shoWn) similar to that used in the television 
receiver described earlier to automatically cause the input 
source of the stereophonic sound system to be sWitched to 
the microphone so that the activity of the object can be 
heard. Alternatively, the sound system may activate a chime 
or some other audio signal Which alerts of activity. 

[0032] The motion based activity detector of the television 
receiver and the audio based activity detector of the stereo 
phonic sound system can be implemented using hardWare 
and/or softWare. In softWare implementations, the softWare 
can be provided With the television receiver or stereophonic 
sound system or added later on as an upgrade if the televi 
sion receiver or stereophonic sound system has the earlier 
described recon?gurable architecture. 

[0033] While the foregoing invention has been described 
With reference to the above embodiments, various modi? 
cations and changes can be made Without departing from the 
spirit of the invention. Accordingly, such modi?cations and 
changes are considered to be Within the scope of the 
appended claims. 
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What is claimed is: 
1. A system for monitoring the activity of an object at a 

remote location, the system comprising: 

a consumer electronic appliance having a ?rst input for 
receiving data indicative of a program and a second 
input for receiving data indicative of the activity of the 
object; 

an activity sensor to be placed at the remote location, the 
activity sensor for sensing the activity of the object and 
transmitting data indicative of the activity to the second 
input of the consumer electronic appliance; 

the consumer electronic appliance being operative in a 
?rst mode to enable a user to continuously monitor the 
activity of the object. 

2. The system according to claim 1, Wherein the consumer 
electronic appliance is operative in a second mode to enable 
the user to momentarily observe the activity of the object. 

3. The system according to claim 2, Wherein the consumer 
electronic appliance includes an activity detector that mea 
sures the activity of the object in the object data and, in a 
third mode of operation, automatically causes the consumer 
electronic appliance to present the activity of the object if the 
measured activity meets a predetermined activity threshold. 

4. The system according to claim 1, Wherein the consumer 
electronic appliance includes an activity detector that mea 
sures the activity of the object in the object data and, in a 
second mode of operation, automatically causes the con 
sumer electronic appliance to present the activity of the 
object if the measured activity meets a predetermined activ 
ity threshold. 

5. The system according to claim 1, Wherein the consumer 
electronic appliance includes a video display device and the 
activity sensor includes a video camera. 

6. The system according to claim 5, Wherein the video 
display device includes a television receiver. 

7. The system according to claim 1, Wherein the consumer 
electronic appliance includes an audio reproduction device 
and the activity sensor includes an audio pickup device. 

8. The system according to claim 7, Wherein the audio 
reproduction device includes a stereophonic sound system 
and the audio pickup device includes a microphone. 

9. The system according to claim 1, Wherein the object is 
an infant. 

10. Asystem for monitoring the activity of an object at a 
remote location, the system comprising: 

a video display device having a ?rst input for receiving 
video data indicative of a video program and a second 
input for receiving video data indicative of the activity 
of the object; 

a video camera device to be placed at the remote location, 
the camera device for transmitting video data indicative 
of the object’s activity to the second input of the video 
display device; 

the video display device including a motion detector that 
measures the motion activity of the object in the object 
data and causes the display device to automatically 
display video of the object if the motion detector 
detects a predetermined threshold of activity time in the 
video data of the object. 

11. A system for monitoring the activity of an object at a 
remote location, the system comprising: 
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a sound reproduction device having a ?rst input for 
receiving audio data indicative of an audio program and 
a second input for receiving audio data indicative of the 
activity of the object; 

an audio pickup device to be placed at the remote loca 
tion, the audio pickup device transmitting audio data 
indicative of the activity of the object to the second 
input of the sound reproduction device; 

the sound reproduction device including an audio detector 
that measures the sound activity in the object data and 
causes the sound reproduction device to automatically 
reproduce an audio of the object if the audio detector 
detects a predetermined threshold of sound volume in 
the audio data of the object. 

12. A consumer electronic appliance for monitoring the 
activity of an object at a remote location, the appliance 
comprising: 

a ?rst input for receiving data indicative of a program; and 

a second input for receiving data indicative of the activity 
of the object from an activity sensor placed at the 
remote location that senses the activity of the object; 

the appliance being operative in a ?rst mode to enable a 
user to continuously monitor the activity of the object. 

13. The appliance according to claim 12, Wherein the 
appliance is operative in a second mode to enable the user 
to momentarily observe the activity of the object. 
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14. The appliance according to claim 13, further com 
prising an activity detector that measures the activity of the 
object in the object data and, in a third mode of operation, 
automatically causes the appliance to present the activity of 
the object if the measured activity meets a predetermined 
activity threshold. 

15. The appliance according to claim 12, further com 
prising an activity detector that measures the activity of the 
object in the object data and, in a second mode of operation, 
automatically causes the appliance to present the activity of 
the object if the measured activity meets a predetermined 
activity threshold. 

16. The appliance according to claim 12, Where in the 
appliance includes a video display device. 

17. The appliance according to claim 16, Wherein the 
video display device includes a television receiver. 

18. The appliance according to claim 12, Wherein the 
appliance includes an audio reproduction device. 

19. The appliance according to claim 18, Wherein the 
audio reproduction device includes a stereophonic sound 
system. 

20. The appliance according to claim 12, Wherein the 
object is an infant. 


